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Table S1. Numbers of abundance records and studies for each major taxonomic group. Note 

that some studies considered more than one taxonomic group, hence the total number of 

studies is greater than the number of source papers quoted in the text. 

major taxonomic group number of abundance records number of studies 

Invertebrates 20111 28 

Reptiles & Amphibians 10370 5 

Mammals 4928 10 

Birds 16132 10 

Total 51541 53 

 

Table S2. Search terms used to find papers in the Web of Science database 

(http://wok.mimas.ac.uk), and journals for which recent issues were searched for papers with 

appropriate data. 

Web of Knowledge search terms: 

“[species] AND [tropic*] AND [primary forest OR mature forest OR intact forest OR old 

growth forest OR virgin forest OR pristine forest] AND [conversion OR degradation OR land 

use OR habitat type OR agro-forestry OR secondary forest OR plantation OR cropland OR 

urban area] AND [diversity OR biodiversity OR richness OR abundance]” 

“habitat fragmentation AND abundance AND mammal, bird, amphibian, reptile” 

“deforestation AND biodiversity AND mammal, bird, amphibian, reptile” 

“Insect* Diversity AND Land Use Change” 

“Insect* Diversity AND Tropical Deforest*” 

“(species diversity, biodiversity, richness OR abundance) AND (land use OR habitat 

conversion) AND (pristine, primary, undisturbed OR original)” 

“palm oil AND biodiversity” 

“cocoa AND biodiversity” 

“cacao AND biodiversity” 

journals scanned for papers with relevant data: 

Biodiversity and Conservation 

Biological Conservation 

Conservation Biology 



Animal Conservation 

Diversity and Distributions 

Insect Conservation and Diversity 

Conservation and Biodiversity 

Journal of Applied Ecology 

Biotropica 

Agricultural and Forest Entomology 

 

 

Appendix S1. List of papers from which abundance data were obtained. For those marked 

with an *, we obtained additional data from the authors – coordinate data, or site-level data 

where the paper presented averages for land-use types. For all other papers, all data necessary 

for this analysis were presented in the paper. 
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Table S3. The classification scheme used to assign sites to land-use and land-use-intensity 

classes. Note that land-use-intensity was not considered in the current study. 

Land-use Description 

Primary forest Forest composed of native vegetation, which is not 

known to have been destroyed during historical 

times 

Secondary Vegetation Previously destroyed vegetation recovering to 

natural state rather than being managed to 

maintain it in a non-natural state 

Plantation forest Managed plantations for timber, fruit, coffee, oil-

palm, rubber or any other woody crop 

Cropland Arable farmland 

Pasture Grazed pasture 

Urban Villages, suburban areas or cities, including 

managed green spaces 

 

Table S4. Variance in occurrence and abundance explained by the random effects considered 

in the models. 
Random effect Variance in occurrence explained Variance in abundance explained 

Study 2.8 9.01 

Site within study 0.21 0.049 

Taxon 1.87 0.9 

 

  



Figure S1. Relationship between human population density and the probability of occurrence 

of reptiles (red line), amphibians (green lines), and reptiles and amphibians together (black 

line), based on models using only human population density (with a cubic polynomial) as a 

fixed effect. 

   



Figure S2. Response of the abundance of different major taxonomic groups, divided into 

widespread (wide) and narrow-ranging (narrow) species, to the interaction between forest 

cover and vegetation removal (iNDVI). Values are absolute (log-transformed) abundance. 

Log-transformed abundance was modelled using linear mixed-effects models, fitting site 

nested within study and taxon as random effects. 

  



Figure S3. Q-Q plot to test for normality in the distribution of residuals from the final model 

of log-transformed abundance. Kolmogorov-Smirnov test: D = 0.114, P < 0.001. 

 
  



Figure S4. The representation of different the land-use classes by studies (red bars) and by 

sampled sites (blue bars), for the major taxonomic groups considered. PF = primary forest; 

SF = secondary forest; WP = plantation forest; CR = cropland; PA = pasture; UR = urban. 

See the main text for details of the land-use classification. 

 

 

  



Figure S5. The distribution of sites along gradients of human population density and iNDVI, 

for each of the major taxonomic groups considered. Different colours refer to the different 

studies from which the data were sourced. See main text for details of how the environmental 

gradients were measured. 

 
 

  



Figure S6. The distribution of sites along gradients of human population density and forest 

cover, for each of the major taxonomic groups considered. Different colours refer to the 

different studies from which the data were sourced. See main text for details of how the 

environmental gradients were measured. 

 
 

 

 

  



 

Figure S7. Across the studies from which data were taken, the distribution of P-values testing 

for spatial autocorrelation in the residuals of the models of species occurrence. Residuals for 

17.3% of studies showed significant spatial autocorrelation (shown to the left of the vertical 

red line). 

 
 

  



Figure S8. Across the studies from which data were taken, the distribution of P-values testing 

for spatial autocorrelation in the residuals of the models of species abundance. Residuals for 

15.4% of studies showed significant spatial autocorrelation (shown to the left of the vertical 

red line). 

 
  



Figure S9 (next page). Response of the probability of occurrence of 3708 taxa in tropical 

forests to land-use (a), forest cover (b), and the interaction between vegetation removal 

(iNDVI) and human population density (c-h), for studies for which the residuals of the main 

models did not show significant spatial autocorrelation. Panel a shows the relative (logit-

transformed) probability of occurrence, relative to the probability of occurrence in primary 

forest; separate responses of forest specialists and habitat generalists are shown by open 

circles and open triangles respectively; land-use categories considered were: primary forest 

(PF), secondary forest (SF), plantation forest (WP), cropland (CR), pasture (PA) and urban 

(UR). Panels b-h show the absolute (untransformed) probabilities of occurrence, with 

separate panels for forest specialist birds and habitat specialist mammals (spec.), and habitat 

generalists (gen.). Probability of occurrence was estimated using generalized linear mixed-

effects models with a binomial error distribution, fitting site nested within study and taxon as 

random effects. For the response to forest cover, the average response across all species is 

shown. Error bars (a), dashed lines (b) and light grey surfaces (c-h) show ± 1 standard error. 



 
  



Figure S10 (next page). Response of the abundance of 3708 taxa in tropical forests to  land-

use (a), the interaction between human population density and forest cover (b-g), and the 

interaction between forest cover and vegetation removal (iNDVI; h-m), for studies for which 

the residuals of the main models did not show significant spatial autocorrelation. Panel a 

shows the relative (log-transformed) abundance, relative to the abundance in primary forest; 

separate responses of forest/habitat specialists and habitat generalists are shown by open 

circles and open triangles respectively; land-use categories considered were: primary forest 

(PF), secondary forest (SF), plantation forest (WP), cropland (CR), pasture (PA) and urban 

(UR). Panels b-m show the absolute (log-transformed) abundance, with separate panels for 

birds and mammals for forest/habitat specialists (spec.) and habitat generalists (gen.). 

Abundance was estimated using linear mixed-effects models, after log-transforming 

abundances, fitting site nested within study and taxon as random effects. Error bars (a) and 

light grey surfaces (b-g) show ± 1 standard error. 

 



 


